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Unexpected outcome (positive or negative) including adverse drug reactions

Case report

Anastrozole-induced liver injury after a prolonged
latency: a very rare complication of a commonly

prescribed medication

Chencheng Xie,' Hafez Mohammad Ammar Abdullah

Erin Quist,> Mumtaz Niazi®

SUMMARY

Anastrozole is an aromatase inhibitor that has been
used more frequently over the last decade especially
for oestrogen receptor-positive breast cancer. It has a
relatively safe side effect profile. However, occasionally
it has been associated with serious adverse events.
Here, we present the case of a 58-year-old woman who
presented with significantly elevated liver enzymes 4
years after starting anastrozole. She was not taking

any other medications and an extensive workup did
not reveal any other cause for her liver injury. The
patient's liver enzymes normalised after discounting the
anastrozole. She scored 4 on the updated Roussel Uclaf
Causality Assessment Method grading system which was
possible for drug-induced liver injury. A review of the
literature revealed six prior cases of anastrozole-related
liver injury. Anastrozole should be considered as a
possible culprit in patients who develop an unexplained
acute liver injury.

BACKGROUND

Anastrozole is an aromatase inhibitor and functions
by blocking the peripheral conversion of andro-
gens to estrogens in the peripheral tissues. It has
been used extensively over the last decade or so,
as an adjuvant chemotherapeutic agent in patients
diagnosed with oestrogen receptor-positive breast
cancer. It is recommended for postmenopausal

Figure 1
hepatitis with mild periportal fibrosis. The inflammatory
infiltration consisted primarily of lymphocytes with a few
scattered eosinophils.

Liver biopsy revealed features of chronic
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females as a first-line adjuvant therapy. Though
anastrozole can increase susceptibility to fractures
and osteoporosis, especially in postmenopausal
females, it is known to have a good safety profile.
It was part of the Arimidex Tamoxifen Alone or in
Combination (ATAC) regimen in the ATAC trial,
and was found to have a good liver safety profile in
that study.! However, with its increasing use, there
have been case reports of liver injury and have been
severe in some cases.”™

Our case highlights an important complication,
that should be taken into account when prescribing
anastrozole.

CASE PRESENTATION

A 58-year-old Caucasian woman, with a history of
breast cancer treated 4 years earlier with lumpec-
tomy and radiation, was evaluated for progressively
elevated liver tests (LTs). Her tumour had been
found to be oestrogen receptor positive at the time
of diagnosis and she had been started on anastro-
zole at that point. The patient had normal LTs at
baseline. She was having regular follow-up with her
oncologist and primary care physician, and during
one of the follow-up appointments 4 years after
her diagnosis she was found to have elevated liver
enzymes. The patient at that point was asymptom-
atic and had not reported any symptoms or acute
illness. She denied any influenza-like illness, and
also denied drinking any alcohol. She denied any
intravenous drug use. She did have a tattoo done a
few years prior. She had a normal body mass index
(BMI) and did not have any history of hyperlipid-
emia or diabetes. She did not have risk factors for
chronic liver disease. She was in remission from
cancer. LTs progressively increased in the next
3weeks despite discontinuing the probiotics that
she had been taking. She did not start any other
new medications over the last 6 months. Her phys-
ical exam was unremarkable.

INVESTIGATIONS
When the patient was initially seen in the clinic for
screening labs, she was found to have elevated liver
enzymes. The patient’s labs are presented in table 1.
An extensive hepatitis workup was conducted
to rule out viral hepatitis, including hepatitis A
virus IgM antibodies, hepatitis B surface antigen,
hepatitis C virus antibodies, hepatitis E virus,
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Table 1 The patients’ liver tests, renal functions and her complete
blood count

Alanine transaminase 1676 IU Haemoglobin 145g/L
Aspartate transaminase 8311U White cell count 7.6x10%/L
Alkaline phosphatases 207 U/L Platelet count 309x10%/pL
Gamma glutamyl transferase 59 U/L Serum creatinine 0.7 mg/dL
Total bilirubin 1.6 mg/dL

Direct bilirubin 0.5mg/dL

INR 0.9

Albumin 4.5g/dL

INR, international normalized ratio.

HIV, cytomegalovirus/Epstein-Bar Virus serology. Autoimmune
workup revealed a normal antinuclear antibodies and anti-
smooth muscle antibodies or metabolic liver diseases. This is
depicted in table 2.

An abdominal CT was performed to check for any liver
pathology and it was normal. A liver biopsy revealed features
of chronic hepatitis with mild periportal fibrosis, grade II, stage
II. Such portal tracts have been associated with chronic inflam-
mation and interface hepatitis. Scattered foci of necrosis were
noted. The inflammatory infiltration consisted primarily of
lymphocytes with a few scattered eosinophils which most often
associated with medications or toxicity. An autoimmune aeti-
ology is also possible; however, plasma cells are rare (figure 1).

<16 units (normal>20 U)
2.0 units (normal>25 U)
3.6 units (normal>20 U)

Result
-ve

DIFFERENTIAL DIAGNOSIS

At the time of presentation, the top potential diagnosis on the
differential list was liver metastasis from her breast cancer.
Cancer metastasis to the liver can present both with a cholestatic
or hepatocellular pattern. Imaging ruled this out. Imaging also
ruled out any gallbladder or bile duct pathology too. The patient
denied any significant drinking and her liver enzymes were not
consistent with alcoholic liver disease either. Other differentials
at this point included autoimmune hepatitis, primary biliary
cholangitis and infectious/viral hepatitis. These were subse-
quently ruled out by further workup. At this point, drug-induced
hepatitis became the main differential and that was supported by
improvement after stopping anastrozole and the biopsy findings.
She scored 4 on the updated Roussel Uclaf Causality Assessment
Method (RUCAM) grading system which suggested a possible
drug-induced liver injury (table 3).> However, it must be noted
that we did not take the decline in alanine transaminase (ALT)
in consideration while calculating this score, as the patient also
received steroids at the time of diagnoses, and it was difficult
to tell if discontinuation of the offending drug or starting the
steroids was more responsible for the decline in ALT. If the
decline in ALT was attributable to only discontinuation of the
offending drug, then the patient would have scored 7 on the
RUCAM scale (probable drug-induced liver injury).

The patient was also taking over the counter probiotics at the
time of diagnosis. Her LTs did not improve with the discontin-
uation of this. RUCAM score for probiotics was only 1, which
made this an unlikely culprit. (Time of onset +1, decrease in
LTs <50%-2, risk factors age >55 +1, concomitant drugs —1,
search for an alternative cause +2, previous hepatotoxicity to
same drug 0, accidental re-exposure 0.)°

Anti-smooth muscle antibodies
Anti-Liver, Kidney, Muscle antibodies
Anti-Mitochondrial antibody

Anti-nuclear antibodies

Antibody test

<10 AU/mL (normal<36)
<5 AU/mL (normal<30)
CMV, cytomegalovirus; EBV, Epstein-Bar virus; HAV, hepatitis A virus; HBS, hepatitis B surface; HBV, hepatitis B virus; HCV, hepatitis C virus; HEV, hepatitis E virus; VZV, varicella-zoster virus.

<8 AU/mL (normal<30)

Result
-ve
-ve
-ve
-ve
-ve

HBV IgM core antibodies

HCV antibodies

HEV antibodies
EBV IgM antibodies

Antibody test

HAV IgM antibodies
HBS antigen

CMV IgM antibodies
VZV IgM antibodies

TREATMENT

The patient was managed as an outpatient since despite her
having deranged LTs, her vital signs and other labs were unre-
markable. The patient was started on prednisone 40 mg daily and

Table 2  The other workup the patient underwent to find a cause of the liver injury
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Table 3 RUCAM (Roussel Uclaf Causality Assessment Method)
scoring for assessing the probable casual relationship

Sno Category Sub-category Score
1 Time of onset  (>90 days) +1
from beginning
the drug
2 The course >50% reduction in 8 days NA
of ALT after
cessation of the
drug
3 Risk factors Age >55 years +1
4 Concomitant None 0
drug
5 Search foran  All 7 causes of the group-I ruled out +2
alternative (HAV, HCV, HEV, alcoholism-AST/ALT level,
cause sonography, Doppler of hepatic vessels and
a recent episode of hypotension.
All'5 causes of the group-Il ruled out
(VZV, CMV, EBV, HSV< and underlying
precipitating condition)
6 Previous Unknown 0
hepatotoxicity
to the same
drug
7 Response to None 0
unintentional
re-exposure
Total score 1-2=unlikely +4
3-5=possible (3-5=possible
6-8=probable cause)

9 or more=highly probable

ALT, alanine transaminase; AST, aspartate transaminase; CMV, cytomegalovirus; EBV,
Epstein-Barr virus; HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus;HEV,
hepatitis E virus; HSV, herpes simplex virus; VZV, varicella-zoster virus.

the anastrozole was also discontinued. The patient was regularly
followed up in the clinic with liver function tests. Over the next
few weeks, the patients LTs markedly improved, and normalised
over the following 7 weeks. This is depicted in figure 2. The
prednisone was tapered off and discontinued completely 6
weeks after diagnosis.

Discontinue anastrozole
Add prednisone

12004

UL 000 -~ AST(IUL)
= ALT(IUL)
800-] - ALP (IUL)

600+
400

2004

Days

Figure 2  After discontinuing anastrozole and starting prednisone,
the LTs markedly improved and normalised over the following 7 weeks.
AlT,alanine transaminase; AST, aspartate transaminase; LTs, liver tests.

OUTCOME AND FOLLOW-UP

The patient was followed for a year by our hepatology service
with frequent liver enzyme checks. The patient was asymptomatic
at throughout her follow-up and her liver enzymes remained at
her baseline. She patient had already received 4 years of therapy
and was in remission, so she refused further cancer therapy.

DISCUSSION

Drug-induced liver injury can be divided into two categories.
First is the intrinsic, predictable pattern where drugs directly
affect the liver in a dose-dependent fashion. Second is the idio-
syncratic, unpredictable pattern where drugs result in liver
damage via metabolic and immune-mediated mechanisms. The
progression of idiosyncratic drug-induced liver injury is vari-
able and it could occur with a long latency without immediate
clinical manifestations. The potential mechanism of anastrozole-
induced liver injury is not clear, but the idiosyncratic pattern is
more usual.® Only a few rare case reports of anastrozole-induced
liver injury have been reported, and LTs elevation occurred after
2-6 months of medication exposure.”®

We performed an extensive literature review and found six
prior cases of anastrozole-induced liver injury. One of the cases
was presented as an abstract with limited data, but details of
the remaining five cases are presented in the table 4.2 "~ Liver
injury has also been reported with similar medications like letro-
zole.!® Most of the patients were noted to have liver injury within
a few months of starting anastrozole, but our patient developed
liver injury 4 years after starting anastrozole.

The exact mechanism by which anastrozole causes liver injury
is still debatable, as the biopsy and lab findings in the previous
reported cases have varied. As described previously, it is associ-
ated with an idiosyncratic response causing liver injury, and it
does not appear to be dose dependent. Immune mediated and
metabolic damage along with individual susceptibilty are likely
to play a role. The analysis of the biopsy reports and other labs
point to a different possible mechanism. Two of the prior cases
by Islam et al and Inno et al report the presence of a positive
ANA, which in the case of Islam et al was at a titer of 1:160.
This patient also had a positive antismooth muscle antibody and
had a mixed inflammatory inflitrate with plasma cells. This led
the authors to question if anastrozole had led to an autoimmune
hepatitis. In the case of Inno et al, the positive ANA disappeared
after discontinuing the anastrozole. In addition to this three
other cases also mention some degree of steatosis, with one
case reported by Lacey et al showed severe extensive macrove-
sicular steatosis with marked lobulitis. Alcoholic hepatitis was
not thought to be the aetiology in these cases. This suggest that
steatohepatits may be an associated pattern of injury in patients
with anastrozole-induced liver injury. Drug-induced steatohep-
atits has previously been reported with some medications most
notably with amiodarone, in which case the drug is thought to
interfere with ATP synthesis and lipid metabolism.""

Analysis of the previous cases showed that there is not a single
pattern of liver injury associated with anastrozole, as most of
the prior cases have a mixed hepatocellular and cholestatic
picture on labs. Lacey et al did report a case that had a more
cholestatic pattern. Our patient also had a mixed injury pattern
demonstrated by elevated transaminases, bilirubin and alkaline
phosphatase.

In the prior cases, most of the patients had some form of
imaging, either in the form of an ultrasound or a CT of the
abdomen. However, in most cases, imaging was unremarkable,
and in one case described by Lacey et al that had evidence of
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steatohepatitis on biopsy, imaging showed diffuse fatty infiltra-
tion of the liver.®

Most of the patients described previously made a successful
recovery after stopping anastrozole. One patient described
by de la Cruz et al, did pass away after developing an acute
abdomen and sepsis.> Though the liver injury may have
contributed to the patient’s demise, it was unlikely to be the
cause of it. Most of the prior cases were managed symptomat-
ically and with the discontinuation of anastrozole. Our patient
and two prior reported patients were also treated with predni-
sone, though it is difficult to say how much of their improve-
ment can be attributed to prednisone and how much just from
discontinuing the anastrozole.

Learning points

» Anastrozole is an aromatase inhibitor that has been used
more frequently over the last decade especially for oestrogen
receptor-positive breast cancer.

» It has a relatively safe side effect profile in the most part, the
most concerning being predisposing patients to osteoporosis.

» Review of the literature revealed six prior cases of
anastrozole-related liver injury.

» Anastrozole should be considered as a possible culprit in
patients who are taking this medication and developed acute
liver injury, especially if it cannot be explained by any other
aetiology.

Contributors CX and HMAA were responsible for writing the discussion and
background parts. MA, EQ and MN were responsible for the summary and case
presentation.
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